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Objective: TDA Research, Inc. is developing adsorbents to remove organic sulfur compounds from gaseous and liquid fuels

Motivation: Distributed fuel cell power systems using natural gas, LPG or liquid fuels as a feedstock requires removal of sulfur
(both naturally occurring and sulfur bearing odorants) to protect fuel cell anode catalysts and fuel processor components

Sorbent Requirements

High sulfur absorption capacity

Reduce concentration of sulfur species to sub ppm

levels

High selectivity for targeted species
Ability to operate in reducing gas environments

Low cost
Safe and easy disposal
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*Hydrodesulfurization is particularly difficult due to steric effects

Sorbent Capacity (3.12% on weight basis)
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Pipeline gas may contain up to 155 ppmv of water vapor
TDA'’s sorbent perfoms well in the presence of water

Cycle
Sorbent can be regenerated with clean natural gas or hydrogen

Natural Gas Desulfurization

A demonstration with Siemens Power
Corporation showed 2.2 L sorbent
removed all sulfur for over 6,500 hrs

Average concentration of sulfur species in
Pittsburgh pipeline gas:
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*Data provided by Gordon Israelson, SPC

A demonstration with Siemens and
Logan Energy in Fuel Cell Test Center
Facility in Johnstown, Pennsylvania
and a US Army base at Fort Meade,

2.2 L sorbent removed all sulfur for
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*Three other demonstrations are underway with 125 kW CHP systems in the
US and Europe (in Italy and Germany)

LPG Desulfurization

Liquified petroleum gas
(LPG) has higher power
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are the primary sulfur
species in LPG

TDA'’s SulfaTrap™-P sorbent achieves 0.63% and
2.35% wt. capacity at GHSV of 30,000h"! and
5,000h-, respectively

TDA'’s SulfaTrap™-P sorbent achieved
0.51% wt. pre-breakthrough sulfur capacity
with commercial LPG tank
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§ Field Test results
with 75W MesoGen
LPG-fed SOFC
battery charger

were successful

25 cc sorbent desulfurized the whole
content of 20 Ib LPG tank

Sulfur Removal from JP-8
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e TDA’s sorbent can also
desulfurize JP-8 fuel

e The sulfur capacity of
the sorbent is measured as
0.72% wt. (g S removed per
g sorbent)

oThe sorbent could also be
regenerated by
temperature swing
(average sulfur capacity
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